The role of angiotensin receptor-1 blockade on electromechanical changes induced by left ventricular hypertrophy and its regression.
The aims of this study were to: i) investigate the role of angiotensin in mediating changes to myocardial electromechanical properties during the development and regression of left ventricular hypertrophy (LVH) generated by constriction of the thoracic aorta; ii) identify any role of angiotensin-1 receptor blockade on ameliorating changes to these electromechanical properties. LVH was induced in guinea-pigs by constricting the ascending aorta (AC groups). After 42+/-3 days, the constriction was either removed or left in place. Following the second operation animals were fed losartan (10 mg x kg(-1) x day(-1)) or saline for 42+/-3 days. Sham-operated animals served as controls. In other groups, LVH was generated by subcutaneous angiotensin II (200 ng x kg(-1) x min(-1)) infusion for 42+/-3 days with or without losartan administration (AT groups), and compared to animals undergoing aortic constriction for a similar period. Electromechanical changes were recorded in isolated left ventricular myocardial preparations. Wet and dry heart-to-body weight ratios (HBR) increased significantly in the AC and AT models compared to control. Losartan prevented the increase of HBR in the AT group. Removal of the constriction allowed LVH to regress to control. The force-frequency relationship was reduced in both models and recovered fully on regression. However, the two models generated different electrophysiological changes: in the AC group, longitudinal conduction velocity was reduced and transverse conduction increased, with a consequent reduction of the anisotropic conduction ratio. On regression recovery was only partial; action potential duration was prolonged and did not recover. In the AT group, electrophysiological changes were limited: only an increase of transverse conduction and a reduction of the anisotropic conduction ratio were observed. Losartan had no effect on HBR or electromechanical variables in the aortic constricted animals, nor did it affect the extent of recovery in animals with regression of LVH. The electromechanical changes to hypertrophied myocardium are different in these two models of LVH. Moreover, losartan was ineffective in modulating the consequences of hypertrophy induced by constriction of the thoracic aorta.